There is a meteorological station on Grande Glorieuse, maintained by the Service Météoro-logique de La Réunion, which has operated for about ten years. The mean annual rainfall is 1012mm, and the mean monthly figures are P S follows: Jan -- 
Gvande Glovìeuse
Grande Glorieuse, a t the southwest end of the reef, is oval-shaped, with a maximum length of 2300m and width of 1700m. It is a low sandy island, formed during the Flandrian by the accretion of a large number of parallel beach-ridges. The beach-ridge morphology is obscured in the east and northeat by dune-formation: on this side of the island there is a large dune field, reaching a height of 12m, covered and fixed by a dense vegetation of Casuavina and other species. The northeast and east coasts a r e the only ones to have a narrow zone of active dunes, with nebkas and small parabolic dunes, formed by the dominant easterly winds.
On the south and southeast coasts the beach crest is a sandy storm ridge, completely covered with a shrubby vegetation of Scaevola and Cordia, and without dunes. Water from storm waves covers the vegetation and reaches up to 10 m inland from the beach crest. The west coast, formed by lower flatter beach ridges, also lacks dunes. The centre and western part of the island is occupied by a large but now abandoned coconut plantation.
In the south and southwest the Flandrian sand deposits abut against the karst-eroded remains of an older reef structure which we correlate with the Karimbolian high stand of the sea (probably about 125,000 y r B.P.); these remnants a r e named Ile aux Crabes, Rocher Champignon, and Rochers du Cap Vert. They consist of banks of limestone with Tvidacm and with large coral heads in the position of growth, covered at Ile aux Crabes with shelly limestones with rolled coral debris, reaching up to about 3 m above the level of present highest tides.
The limestones a r e deeply dissected into large lapi&, with tidal notches and overhanging visors overlooking a low-tide platform, smooth or with enclosed pools, in the same old limestones.
These limestone remnants include in their upper parts inclusions, brown to black in colour, some of several cubic metres in size, which appear to have formed in old solution holes and a r e now consolidated.
The upper surfaces of the inclusions a r e eroded like the r e s t of the limestones.
Bone fragments and pieces of carapace of an unidentified tortoise have been obtained with difficulty from these inclusions. Similar inclusions, but without bones, have been described at Europa (Battistini, 1965 , 1966 Berthois and Battistini, 1969) .
The coast zonation in the west and south is a s follows: ( 1 ) the beach, which is always sandy.
( 2 ) beachrock, of which there are only three outcrops, two on each side of Ile aux Crabes, ( 3 ) a platform of reef limestone, 300-500m wide, whichdries almost completely at low water; ( 4 ) .a rubble z o m of small boulders. and one to the southeast of Cap Vert.
as at Europa, this is probably largely an eroded pre-Flandrian structure.
Beyond the rubble zone, the grooved outer slope had little living coral at the twf3 places where it was observed. In shallower water it is covered with banks of Ilalimeda sand, with, in deeper water, isolated coral heads, which a r e more numerous between 15 and 35 m depth.
Ile d u Lys
Ile du Lys, about 600m long, is muchsm!-sller than Grande Glorieuse. It is almost entirely formed of reef limestones with Tvidacna and coral heads in the position of growth and by stratified beds of reef debris of pre-Flandrian age. On the north side, exposed to the heavy swell, the limestones a r e eroded along their whole length into lapi&, in places with overhangs 4-6 m high.
The northwest point is a karst-eroded plateau 3-5 m above the level of present highest tides, scattered with large coral heads in the position of growth. The old coral limestone is here covered by stratified deposits, dominated by Haliineda debris; some of these deposits seem old, but others a r e recent, and a r e probably storm deposits cemented to form beachrock, since they contain copper nails from a wreck.
The coast zonation on the north side is a s follows: ( 1 ) storm heach overlying the coral limttstone.
( 2 ) high-tide platform with lapiés and pools wi.th undercut edges. crustation by recent calcareous algae.
Beddeddetrital limustones, with dips of up to 15O, formed of coral and shell debris, outcrop on the east and west sides of the island. These deposits overlie the massive coral limestones of the north, but, with the exception of som,? outcrops near the leeward point which a r e probably Flandrian beachrocks, they a r e placed in the same perio.3 (Karimbolian).
In the centre of the island there is a shallow pool, with outflow to the north, with a vegetaThe pool is tidal, and is reached by storm waves across the shrubtion of Pempkis acidula. covered storm ridge on its northern side.
The whole of the leeward o r southern part of the island consists of guano mixed with beds of Halimeda sand, of a yellow to light brown coloxr, with a vegetation of Touvnefovtia. This area includes the highest point on the island (11 m). A sand spit is forming towards the south on this leeward side, and is colonised by a few patches of grass.
The island is inhabited by thousands of rats, which probably arrived either on the wrecked ship the remains of which a r e visible near the pool outflow in the north, or during a recent attempt at settlemsnt from which a cistern and some other articles remain. There is now only a small colony of terns, preserved from the rats on mushroom rocks of Haliineda limestone at the western end of the island.
The Reef j k t and Roches Vevtes
The upper surface of the reef WAS traversed wlth an outboard to the south of Ile du Lys and betwaen Grande Glorieuse and Roches Vertes. It is almost entirely sandy, with higher sandy banks drying at low water.
The Roches Vertes form a group of four rocks entirely constituted of the same reef limestone, with large coral heads in the position of grow'Lh, that outcrops a t Ile du Lys and in the south of Grande Glorieuse, of KarimSolian age. Their upper surface, with small-scale karst erosion, carries a sksletal soil with a low halophytic vegetation of Sesuviunz povtulacastvum, at least on the two southwest Roches. A very large colony of terns survives here.
The coral limestone has inclusions of b:ow and black material, with bone fragments, identical to that described on Grande Glorieuse and also found in the northeast of Ile du Lys, which we interpret as the lithified fill OZ ancient solution holes. The Roches a r e dissected into large lapids and mushroom rocks, standing on a low-tide platform of the same old :oral limestone.
CONTRIBUTION TO BOTANICAL KNOWLEDGE OF ILES GLORIEUSES by G. Cremers

Fovmatìon and evolution of the islands
The Iles Glorieuses a r e formed of coral andalgal sand, with outcrops of coral limestone on the west coast of Ile du Lys, at Cap Vert on the southwest coast of Glorieuses, a t the small Ile aux Crabes to the south of the main island, and forming the Roches Vertes. The process of development of the islands is most apparent on 'Glorieuse,. which covers 4 sq km.
In the field we observed zones of parallel dunes, especially in the southern part of the island. Air photographs taken by the French Army based at Diego Suarez have confirmed that this is an area of progradation. Conversely in the north-north-west is a zone of erosion. The general tendency is towards an increase in the surface a r e a of the island. This evolution has resulted in a zonation of vegetation as well as of relief. From the periphery towards the centre the main zones are: (1 ) the beach, ( 2 ) the zone of dunes, well-marked on the south and east coasts but eroded away in the north, ( 3 ) a shallow depression on the landward side of the dunes, swept by waves overtopping the dunes during periods of high tides and cyclones, ( 4 ) the central zone, covering the main part of the island. This has a dense vegetation of shrubs and small trees, with a few taller trees. It is probable that the w!iole central area was once covered by this vegetation, whichis now confined to the east and south. The west of the island is occupied by a coconut plantation, now abandoned and more or less invaded by other species. Between the plantation and the natural woodland there is a zone of degraded vegetation. Finally the existence of the airstrip has favored the establishment of numerous herbs not found elsewhere.
Botanical histovy of the islands
The first botanical report on the Iles Glorieuses which has been found is that of Coppinger (1882) (1 ) Dclne belt (Plate 13):
A s already pointed out, there is a well developed zone of dunes in the south of the island, but they have been eroded away in the north. The vegetation consists of a woodland 4-5 m high at the top of the dunes, the width varying with the terrain. This woodland consists essentially of three species of small trees. One with orange flowers, particularly abundant, is Covdia subcovdata.
OLI these trees is a lichen of the genus Rocella and the parasitic vine Cassytliufilifomnis. The t r e e s a r e all heliophiles, with leaves at the ends of branches, forming a canopy with an understorey of Achyvanthes aspeva. Suvianu "zitinxa is another shrub scattered through the trees. In the open a r e a s there a r e several creeping herbs, such a s Launea savntentosa, Sida ovata, Boevhavia vepens, and a sterile grass which has not beendetermined but which may be Tvicholaenu inonachrne (no. 1356).
The others a r e Scaevola taccada and Guettavda speciosa.
( 2 ) Depression inland from the dunes (plate 13):
In this dspression, submerged during high tides, one finds almast exclusively the sedge Finzbvistylis abbveviata. The young plant forms a tuft, which increases in diameter as the plant grows; the inner parts die so that the living parts of mature plants form rings (Plates 14 and 15). One finds also certain species from +he dune belt, such as Achyvanthes aspeva, which is mich mere stuntedthaninthe shade, an unidentified grass (no. 1356), another (no. 1394) which may be Dactylocteniuna aegyptiunz, and als.:, Povtulaca olevacea which is not found in the interior of the island.
( 3 ) Centre of thz island: It is the area south 3f the airstrip which we have attempted to study in greatest detail, in s$te of the difficulties OP penetrating the vegetation of small t r e e s and shrubs. The area to the north has been much influenced by man, with the coconut plantation, the old and the new meteorological stations, the trial airstrip, and the present airstrip at an angle to the first. This consists of a dense woodland 2-4m high. The most numwous tree is Toumefovtia aygentea, forming small domu-shaped strongly-branched trees which were found in all stages of flowering and fruiting. The other species is Scaevola taccada, each plant covering a smaller a r e a than one of Toumefovtia. This species was fruiting, although it was in flower on the dunes. Parasitic Cassytla filifovmis is very comrnnn on these trees. Several large isolated trees dominate the area: Covdia subcovdata and Guettavda speciosa (fruiting) . The herbaceous stratum is almost non-existent, except in openareas, where we find the sterile grass (no. 1356) and Finx biristylis abbveviata. 
1379). ( c ) Pool:
There is a small tidal pool in the northwest part of the island, which dries completely a t low w t e r . Round its margins grow the shrub Suriana maritima, herbs, Sporobolus vivginicus, and an undetermined sterile grass which may be Tvicholaena monachme (no. 1378).
Several different species a r e found on the shore in the north of the island. These a r e Spovo bolus aff. vivginicus, Ipomoea pes-caprae, Tvihlus cistoides, and Wedelia biflova.
Ile d u Lys:
This much smaller island, a few hundred meters long, is poor in species, with a total of only 8. Overtopping by waves during very high tides may be the reason for this poverty.
One can see no zonation in the little vegetation which now exists on the island. Trees of Toumefortia avgentea, characterized by their dome-shaped appearance, a r e found a l m . x t everywhere round the periphery of the island. In the higher southern part, however, they a r e much bigger, reaching a height of 5 m and crown diameters of 10-12m (plate 17). The small trees growing amongst them a r e Thespesia populnea, also in full flower. Behind these trees one finds several trees of Ficus sp. (no. 1403), completely leafless at this time, though on some buds have started to develop. This Ficus is close to no. 1410 of Grande-Glorieuse and is not the Ficus mavmovata found at Europa I. (Bosser, 1952) .
In the east there are large clumps of Selevodactylon macvostachyum. In the west a sterile sedge (no. 1406), which could not be determined, grows in crevices in the coral rock. In the northwest there is a pool open to the sea: around it and within it there a r e very numerous shrubs or small trees of Pemphis acidulà (photo 19) .
The centre of the island is formedbya large flat plain. There a r e two clumps of coconufs, comprising five plants in total. All around, plants of a Boerhavia species (no. 1408), although completely desiccated, form the first stages of vegetation (plate 18).
Roches Vertes
The Roches Vertes are always emerged, though constantly swept by waves and spray. A patch of Sesuvìum povtulàcastvum has been found.
Flova
The plant specimens collected during the expedition are deposited in the Herbarium, Two species a r e not found in Madagascar. Some a r e pan-tropical. and a r e found everywhere, others a r e cultivated; in fact these last have a very well-marked distribution and a r e most numerous on the west coast. However Lazcnea samentosa, Scaevola taccada, Toumefovtia avgentea Spovobolus aff. vivginicus is very similar to the form on the east coast. Oil,?. species is a Malagasy endemic, Gossypium bvevilanatum, and has clearly been brought by man.
a r e only found on the east coast.
The two sp,zcies not known in Medagascar a r e Wedelia biflova and Sida ovata. The first is found on the shores of the Indian Ocean, in the Comoros and at Juan de Nova I. The second has been collected at Tromelin I. by Paulian in 1953 (unnumbered specimen) . According to Hutchinson and Dalziel (1954) 
Cone lusion
It is cleear from the reports of early visitors that the vegetation of the islands has been transformed. It appears that the vegetation was formterly quite dense: primary forest in 1882; t r e e s 15-20m tall in the mangrove of Ile du Lys in 1893. In 1921 a coconut plantation replaced part of the forest and only shrubby vegetation remained on Grande Glorieuse. On Ile du Lys there is no longer any trace of big t r e e s in the mangrove.
If the number of species present has increased, from 30 in 1893 to 48 in 1971, the influence of man is the main reason. Some herbaceous species have been introduced by aircraft following the construction of the airstrip.
A s Capuron (1966) h s suggested for Europa I., since these islands have no economic value, it would seem useful to protect their fauna and flora in order to be able to study their natural development. I ' I -I . Piate 1 6 . Scrub i n t h e c e n t r e o f Grande G l o r i e u s e , w i t h !??oumefortia argentea and Scaevola taccada (photo G. C.) 
